Improvement of Form Accuracy and Surface Integrity of Si-HDPE Hybrid Micro-Lens Arrays in Press Molding by Ahmad Rosli, Abdul Manaf & Jiwang, Yan
I
h
A
a
b
a
A
R
R
1
A
A
K
H
L
I
P
M
h
0Precision Engineering 47 (2017) 469–479
Contents lists available at ScienceDirect
Precision Engineering
journa l homepage: www.e lsev ier .com/ locate /prec is ion
mprovement of form accuracy and surface integrity of Si-HDPE
ybrid micro-lens arrays in press molding
hmad Rosli Abdul Manafa,b, Jiwang Yana,∗
Department of Mechanical Engineering, Keio University, Yokohama 223-8522, Japan
Faculty of Manufacturing Engineering, Universiti Malaysia Pahang, 26600 Pekan, Pahang, Malaysia
r t i c l e i n f o
rticle history:
eceived 24 May 2016
eceived in revised form
2 September 2016
ccepted 30 September 2016
vailable online 15 October 2016
eywords:
ybrid optics
a b s t r a c t
Press molding of silicon (Si)/high-density polyethylene (HDPE) composite is an important technology for
producing thin hybrid infrared (IR) optics with microstructures. In this research, Si-HDPE hybrid micro-
lens arrays were press molded under various conditions, and the form accuracy and surface integrity of
the molded lenses were evaluated. Air trapping occurs inside the micro-lens cavities during molding in
a non-vacuum environment, which leads to severe surface defects. To investigate the air trapping phe-
nomenon, a new in-situ observation system was developed which enables real-time direct observation
of the molding process. From the in-situ observations, it was found that air traps were formed among
the HDPE pellets during melting, and an increase in the pressing force will increase the pressure of theens array
nfrared lens
ress molding
icrostructure
trapped air, forming trenches on the lens surface. The trapped air also impacts the mold coating, causing
trench formation on the coating surface. Tominimize air trapping, themolding temperature, andpressing
force must be strictly controlled. By performing press molding in a vacuum environment, trench forma-
tion was completely eliminated. Moreover, polymer shrinkage compensation was performed to improve
the lens form accuracy.
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